INTRODUCTION
Though there are greatest advances in the diagnosis and treatment of valvular diseases of heart knowledge on tricuspid valve is lacking. Published works on normal anatomical dimensions of adult tricuspid valve are very limited [1] . There is only one report on measurements of right atrioventricular orifice in children and no reports on foetal tricuspid valve complex.
Normal data on morphological and morphomet- 
MATERIALS AND METHODS
ric parameters of tricuspid valve is of great clinical importance for performing cardiac surgical procedures and for the development of novel operating techniques. A range of measurements for the right atrioventricular orifice were reported in adults and children [1, 2] based on anatomical dissection, inspection, examination and statistical analysis.This is the only reported work on right atrioventricular orifice morphometry.
Skwarek et.al. [1] studied the tricuspid valve and classified it into different types and subtypes depending on the number of leaflets. Based on this classification of tricuspid valve reported in literature in adult hearts the present study on foetal hearts was conducted as there were no studies on foetal tricuspid valve in in literature.
A total of 40 dead and spontaneously aborted fetuses of 16wks -4full term of gestational age and both sexes were utilized for the present study. For observations on morphological and morphometric parameters of tricuspid valve the specimens were assigned to Group I (17-30wks) and Group II (31wks -full term) according to their gestational ages.
After opening the thoracic cavity the heart was removed. Using scissors, the initial cut was made from the inferior vena cava to the right atrial appendage and the tricuspid valve was exposed [3] . A deep cut 2 cm to the left of anterior interventricular groove which is parallel to the left of interventricular septum was taken for measurement of atrioventricular parameters (  Fig.1) .
The following morphometric parameters of tricuspid valves were measured using Paquimeter following the method of Skwarek et.al., [4] .
1. Basal Width of the cusps: The greatest distance between the commissures (Fig.2 ).
2. Depth of the cusps: The greatest distance between the fibrous ring and the free edge of the cusps (Fig.3) . Depth of the cusps was considered as the greatest distance between the fibrous ring and the free edge of the cusps.
For the localization of the cusps, the atrioventricular fibrous ring was divided in to three regions for tricuspid valve.
A. Anterior region: Distance between the anterior and septal commissures and the projection of the right margin in the fibrous ring. (Fig. 4) .
5. Sagittal dimension: Measured perpendicular to the frontal dimension at the midpoint of its length (Fig. 4) . 6 . Atrial circumference of the tricuspid valve attachment (Fig.5) . On the basis of above measurements geometric figures of triangle and an ellipse were constructed to determine the shape of atrioventricular orifice. The triangle was marked using dimensions 2-4 and an ellipse using dimensions 5 and 6 stated above to determine the shape of the tricuspid valve. 
RESULTS
In the present study a total of 40 heart specimens of both sexes were categorized into two gestational age groups for observing morphology and morphometry of tricuspid valve (Table. 1) On gross examination the tricuspid orifice was triangular bounded by free margins of leaflets, chordae tendinae and papillary muscles. It presented three cusps and the number of chordae tendinae and papillary muscles were normal in all the specimen.
In the present study width and depth of cusps along with frontal and sagittal dimensions of atrioventricular orifice of fetal heart at different gestational ages were recorded in millimetres using paquimeter and the atrioventricular tricuspid valve circumference is calculated by formula as mentioned in materials and methods. Correlation coefficients between fetal Tricuspid valve parameters were analyzed.
Morphometric parameters of Tricuspid valve:
The mean± SD values of width of anterior cusp The width and depth of cusps, frontal and sagittal dimensions in the two different gestational age groups and sexes reveals (Table. 2) that width of all the three cusps, frontal and sagittal dimensions and circumference of tricuspid valve increased with increase in gestational age. The widths of all the three cusps in both group I and II were greater in male foetuses when compared to female foetuses. Whereas the frontal and sagittal dimensions and tricuspid valve circumference were higher in female foetuses when compared to male foetuses in both gestational age groups (Table. 2) The p values for different dimensions of width of three cusps individually and frontal, sagittal and atrioventricular valve circumference of tricuspid valve in male and female fetuses (table.2) reveals that there was a significant increase in width of septal cusp (p=0.00), anterior cusp (0.05) and posterior cusp (p=0.04) in male foetuses and this increase was statistically significant. Sagittal, frontal and AV tricuspid valve circumference dimension are increased significantly in both male and female foetuses and this increase was statistically significant.
The mean and SD values for depth of three cusps showed significant increase from group I to group II but they were not statistically significant (Table. 3). ii. Circumference is negatively correlated to depths of all cusps
iii. Depth of posterior cusps is negatively correlated to frontal and sagittal dimensions iv Frontal and sagittal dimensions are positively correlated to age and AV tricuspid valve circumference. Kruskal-Wallis test and one-way analysis of variance (ANOVA) was conducted to find out whether samples originate from the same distribution or not. The test was done for all parameters, for total sample and also group wise. The Kruskal-Wallis test is significant for similar distribution of samples in both the groups and in the total sample. The Kruskal-Wallis values are not statistically significant.
DISCUSSION
incidence of ellipse. Singh et al., [9] found that in healthy Indian subjects aged from 2months to 50 years the tricuspid valve orifice area reaching a value of 4.07 1.5 cm 2 and ranging from 0.62 to 7.2 cm 2 .In our study on 40 subjects aged from17 wks to full term gestational age the tricuspid orifice reached a value of 5.561.34 cm 2 . The present study cannot be compared with the study of Singh et.al., [9] due to the difference in age groups. No other study was available on the fetal heart in literature for comparison.
Skwarek et.al., [10] observed the attachment length of the anterior leaflet increasing with age both in men and women and was statistically significant. The attachment length of the septal leaflet was stable in men and women. The observation in the present study on all the fetal heart morphometric parameter are in agreement to that of Skwarek et.al., [10] as they were increasing with age and statistically significant.
The mean values of morphometric parameters observed in the present study when compared with those in the literature are closer to the values of Kalyani et.al., [11] who reported in Indian children but not fetuses. The individual parameters when compared with those of Kalyani et.al., [11] by gestational age wise showed difference though they are positively correlated when correlation coefficient was compared.
Motabagani et.al [6] conducted comparative study of same parameters as in the present study. i.e., morphometric assessment of the different elements of Tricuspid-valve complex in camel, sheep, monkey and man .They reported that human and animal tricuspid leaflets were similar in structure and they compared the similarities and dissimilarities between human tricuspid valves and some mammals.
The frontal and sagittal dimensions of the tricuspid valve increased both in male and female fetuses with age which corresponds to data of Skwarek et.al., [4] in adults.
In the literature no study was reported on the tricuspid valve morphology and morphometry in developing fetuses. Those that were reported were either in children [2] or in adults [1.4] . Silver et.al., [5] made a comparative study in different species including human beings. Motabagani [6] studied on morphometric parameters of tricuspid valve in adult hearts. Those studies that reported on morphometric parameters of adult hearts were on shape of right A-V orifice using a special formula by Skwarek et.al., [1] which was followed later by Gunnal et.al., [7] on left A-V orifice. Hence only morphological parameters of the present study could be compared.
In our study the right atrioventricular valve in fetus was formed by three cusps. The right atrioventricular valve is described with three cusps anterior, posterior and septal. Jatene et.al., [8] studying 101 adult human hearts, found three cusps in 73%,two in 26% and four in 1%.They related this variation in percentage incidence to ethnic variation. In the present study all the samples presented three cusps only for right atrioventricular orifice. The observations in the present study could be interpreted as the pattern in the south Indian population as no other reports were available.
Other parameters studied were the number of papillary muscles, number of tendineous cords. The observations on tendineous cords were divided in to three regions, anterior, posterior and septal for localization of cusps. Present study is in agreement with that of Gerola et.al., (2001) [2] .
Skwarek et al., [4] reported the tricuspid valve area expressed as a triangle and as an ellipse that increases with age. In our study tricuspid valve area is expressed as triangle only with no in both groups.Tricuspid morphology gained importance as there is increase in the incidence of cardiac surgeries for the treatment of congenital heart diseases and most of these operations being undertaken through the right atrium. As there were no reported studies on foetal tricuspid valve parameters this will form a base line data on gestational age related normal tricuspid valve complex in Indian foetal population.
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